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摘 要 
本论文以氧化锆溶胶和二氧化硅溶胶为原料，采用溶胶凝胶法制备了不同二
氧化硅含量的氧化锆陶瓷纤维。其中氧化锆溶胶采用氧氯化锆和过氧化氢反应合
成，二氧化硅溶胶由实验室自制得到。采用 29Si NMR、XRD、FTIR、SEM、TEM、
TG-DTA 等技术系统地研究了 SiO2 和 Y2O3 对溶胶凝胶法制备的 ZrO2纤维相变
和微观组织的影响。 
研究发现，氧化锆溶胶中主要是以“Zr-O-Zr”长链结构形式存在，从而形成
可纺性的溶胶。在纯氧化锆纤维中加入二氧化硅后，稳定了氧化锆的四方相，从
而避免形成“皮芯结构”的纤维。二氧化硅也能阻碍晶粒的长大，纤维断面变得
更加致密，从而达到细晶强化的作用。在 ZrO2 纤维中加入适量的 SiO2 后，在相
同的温度范围内，ZrO2 晶粒尺寸的增长速度随着 SiO2 含量的增多而逐渐变慢。
SiO2 主要是通过形成 Zr-O-Si 或 Si-O-基团稳定 ZrO2，而不是通过 ZrO2 颗粒弥散
在 SiO2 的基质里。所得纤维的表面光滑，纤维直径在 5μm? 10μm 左右。 
在 ZrO2-SiO2 纤维中加入 Y2O3 后，纤维能在更大的温度范围内稳定氧化锆的
四方相。加入适宜含量的 Y2O3，能够增强纤维的力学性能。经 1450℃热处理后，
在 ZrO2（8%molY2O3）-SiO2 纤维中形成了硅酸锆，并显示 Y2O3 促进了 ZrO2-SiO2
纤维的烧结。 
 
关键词：氧化锆-二氧化硅纤维；四方相；相变；溶胶-凝胶 
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Abstract 
In this work，Zirconia fiber containing different amount of silica is prepared from 
zirconia sol and silica sol by sol-gel method. Zirconia sol is synthesized by the 
reaction of zirconium oxychloride and hydrogen peroxide solution. Silica sol are 
synthesized from laboratory. 29Si NMR、XRD、FTIR、SEM、TEM and TG-DTA are 
used to analyze effects of zirconia fiber containing different amount of silica on phase 
transformation and microstructure. Furthermore，the effects of yttria on the phase 
transformation and microstructure of zirconia-silica fiber are studied. 
   The results show that the zirconia sol has chain-like structure “-Zr-O-Zr-”, so that 
the zirconia sol can become spinnable. It has been found that silica can significantly 
stabilize the tetragonal ZrO2 phase. As the consequence, the formation of sheath-core 
structure in the zirconia-silica fibers has been prevented. Silica can also effectively 
inhibit the grain growth, resulting in dense zirconia fibers. At the same temperature 
range, the grain size of zirconia decreases with the increasing content of silica. The 
capability of silica to stabilize metasable tetragonal zirconia can be attributed to the 
formation of Zr-O-Si or Si-O- groups. All of the zirconia-silica fibers have smooth 
surfaces, and the diameter of zirconia-silica fibers ranges from 5μm to 10μm. 
By adding yttria to zirconia-silica fibers, the metastable tetragonal phase can be 
stabilized to even higher temperature. The addition of the appropriate amount of yttria 
to the zirconia-silica fibers can also enhance the mechanical properties of the fibers. 
For the zirconia-silica fibers containing 8%mol yttria, zircon is formed after offering 
at 1450℃. 
 
Key Word: Zirconia-Silica Fiber; Tetragonal; Phase Transition; Sol-Gel 
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